
Presented to: 

 

By: 

Date: 

Federal Aviation 
Administration 

International Aircraft 

Materials Fire Test 

Working Group Meeting 

Development of a New 
Flammability Test for 

Magnesium-Alloy Seat 
Structure 

International Aircraft Materials Fire Test 

Working Group, Atlantic City, NJ 

Tim Marker, FAA Technical Center 

October 27, 2014 



2 of 38 Federal Aviation 
Administration 

Development of a Flammability Test for Magnesium Alloys 

October 27, 2014 

Magnesium Alloy Flammability Highlights 

Experimentation with Various Sample Holders 

Calibration Using Igniterless Stator/Turb w/various ignition techniques 

Wildcard? 

733 tests completed to date 

Future Work 
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How Can Test Repeatability Be Improved? 

1. Reduce data scatter on “time to burn” measurement 

2. Reduce data scatter on “time to self extinguishment” measurement 

3. Reduce data scatter on “weight loss” measurement 

• Better definition of what burning is (i.e., 10-second sustained ignition = burn) 

• Produced & circulated video of what constitutes sample extinguishment 

• Elimination of residue self-extinguishment measurement 

• Better definition of what constitutes sample extinguishment 

• Conducted testing to determine impact of time, brushing, hammering, etc 

• What is impact of sample holder? 
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Impact of Sample Holder on Test Outcome 

Designed for low heat transfer 
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Sample Restrained in Fixture - Locked 
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Impact of Sample Holder 
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Elongation of Restrained Sample 
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3 Main Functions of Sample Holder 

1. Must allow for sample to elongate 

2. Must prevent sample from rotating after melting 

3. Must accommodate slight variations in sample thickness 
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Experimentation with Various Sample Holders 
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Alternate Sample Holder Allows Elongation 

Allows for elongation 

Prevents rotation 
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Alternate Sample Holder Allows Elongation 
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Slotted Sample Holder Allows Elongation 

Allows for elongation 

Prevents rotation 
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Slotted Sample Holder 
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Slotted Sample Holder 
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Slotted Sample Holder 

Allows for elongation 

Prevents rotation 
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Sample Holder Using Lever Clamps 

Allows for elongation 

Prevents rotation 

Allows for differences in thickness 
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Sample Holder Using Lever Clamps 
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Sample Holder Using Lever Clamps 

Threaded posts are adjustable 
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Sample Holder Using Lever Clamps 
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Advantages of Igniterless Stator 
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Igniterless Stator/Turb w/Protruding Electrodes 
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Igniterless Stator/Turb w/Protruding Electrodes 
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Igniterless Stator/Turb w/Protruding Electrodes 
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Igniterless Stator/Turb + Spark Plug 
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Igniterless Stator/Turb + Spark Plug 
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Igniterless Stator/Turb + Spark Plug 
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Temperature Profile Using Spark Plug 4 Inches from Cone 
Edge 
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Magnesium Alloy Flammability Test Method is 

now in the Aircraft Materials Fire Test Handbook! 

Wildcard 
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Important Changes to Test in Handbook 

Removal of temperature calibration (temp check): 

Although not a requirement for testing, the recommended average 

temperature of each of the seven thermocouples should be 1700°F + 100°F 

(927°C + 38°C).  The burner should be rechecked to ensure it is configured 

properly if temperatures are measured outside of this recommended range.  A 

fine adjustment of the internal stator orientation and/or distance from the end 

of the draft tube may be necessary to achieve the required temperatures, 

provided the adjustments are within allowable tolerances.  If no problems are 

found with the burner, any thermocouple reading outside of this range may 

require replacement.  It is recommended that burner flame temperature be 

validated prior to running a series of tests to ensure test result consistency. 

Additional language in the Supplemental section… 
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Important Changes to Test in Handbook 

Removal of time for sample to self-extinguish: 

Measuring the exact time of flame extinguishment of the test sample is difficult 

and subjective, given the nature of a burning magnesium alloy.  The transition of 

the alloy from burning to self-extinguishment typically happens gradually rather 

than instantaneously, as is the case with most traditional cellulosic materials.  For 

this reason, a maximum allowable time until self-extinguishment of the test sample 

is not required, per se.  However, if new magnesium alloys become available that 

exhibit extended burn periods prior to self-extinguishment, but still pass the weight 

loss criteria, it may be necessary to incorporate a maximum time requirement for 

the alloy to self-extinguish. 
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Future Work 

Testing of Thin Magnesium Alloy sheet 

Testing of Altered Magnesium Samples (Anodized, Powder-coated, etc) 

What is impact of spark plug on flame profile & test results? 

Update Handbook to include new ignition methodology? 


